imparting education in geology to India was taken in 1892 when the Geological Survey of India (GSI) was permitted to allow one of its officers to function as a part-time lecturer in Geology in the Presidency College, Calcutta. Meanwhile, the GSI was progressively increasing the collection of geological exhibits (taken over from the G SI's old museum) in the Indian Museum at Calcutta which had been opened to the public in 1877. But in the early part of the twentieth century, India's university education in geology was almost entirely confined to the universities of Calcutta and Madras. Such was the general background in which, in 1907, the 23-year-old W adia was appointed Professor of Geology at the Prince of Wales College, Jam m u, a post which he held for fourteen years.
T eaching at J ammu, K ashmir, [1907] [1908] [1909] [1910] [1911] [1912] [1913] [1914] [1915] [1916] [1917] [1918] [1919] [1920] [1921] The Prince of Wales College, Jam m u, had been built to commemorate a visit to that city in 1905 by King George V when Prince of Wales; it is now called the M ahatm a Gandhi College and forms part of the University of Jam m u and Kashmir. W adia found the new college to be congenial and the surrounding country geologically attractive. He received continued encouragement and friendship from the successive Principals of the college, Fram Dadina and S. Robson. It is recorded [1, p. 2] that Wadia was keen on sports, that he also taught subjects other than geology, and in particular that he gave a course of lectures on the works of Shakespeare. He married in 1909 Miss Alan G. Contractor, daughter of G. P. Contractor, an engineering contractor in the province of Gujurat; the marriage was happy, but it was saddened by the death in infancy of their only daughter. Wadia spent his vacations from 1907 to 1920 in the foothills of the Himalayas, familiarizing himself with the rocks and geological structures. He collected minerals, rocks and fossils to assist his teaching and he sought to solve the problems which had become apparent from his field studies. Among the fossils he collected during those years, were the 10-ft long tusk and skull fragments found six miles north of Jam m u, which he subsequently described from the Siwalik beds (1925) as belonging to the elephant-like
In the course of his work, he met and formed a lasting friendship with C. S. Middlemiss, F.R.S., then a Superintendent on the staff of GSI. He learned much from this friendship with one who, to use W adia's words {Geology of India, 3rd Edit., 1953, p. 152), with H. B. Medlicott, had 'firmly laid the foundations of the stratigraphy of the Himalayas'. From time to time W adia accompanied Middlemiss in his field-mapping traverses, and he has stated (1946) that after journeys with Middlemiss exploring the bauxite deposits of Jam m u Province, he performed nearly a hundred chemical analyses on the samples they had collected.
W adia has written of those Jam m u days: 'As a lecturer in geology to students preparing for the Punjab University Examinations, I have constantly experienced great difficulty in the teaching of the geology of India, because of the absence of any adequate modern book on the subject' (1919, p. vii) . The GSI had published in 1887 a work by those pioneers of Indian geology, H. B. Medlicott and W. T. Blanford. That book had been revised by R. D. Oldham and issued in 1893 as a Manual of the geology of India, but more knowledge had accumulated and the Manual had gone out of print; so, with encouragement from Sir Thomas Holland, F.R.S., and active guidance from Middlemiss, Wadia's manuscript of the Geolog' of India for students which had been completed in 1916, was published by Macmillan in 1919. That book reached its 5th edition in 1961. 'Written, as are all his contributions, in matchless, and in places almost Churchillian, style, it has had a profound influence on generations of students of geology, attracting them where others might have repelled, and stimulating them to take a keen interest in the subject of Indian geology' [10, p. 5] .
During his long life, Wadia delivered at least sixteen presidential addresses. The first of these was given in 1921 to the Geology Section of the Indian Science Congress, a body which had had its first meeting in 1914 and which is akin to the British Association for the Advancement of Science. W adia's address was given on a topic which he chose to review on several subsequent occasions during his career, namely,'the position of geology in India.
Geological Survey of India, [1921] [1922] [1923] [1924] [1925] [1926] [1927] [1928] [1929] [1930] [1931] [1932] [1933] [1934] [1935] [1936] [1937] [1938] In 1920, the GSI had received authority to increase its complement of scientific officers from 20 to 32, and as only three vacancies were filled in 1920, it was decided to spread the allocation of new posts over three or four years. In 1921 one of these posts was given to Wadia at the rather late age of 37. He was not the first Indian to be recruited as a scientific officer, but he is believed to have been the first Indian geologist so chosen whose degrees came from other than European universities. About the time when Wadia joined, the GSI was resuming its mapping in the Himalayas in some of the areas in which 1 : 63 360 (one-inch to one-mile) topographical maps had lately become available. Wadia took up his post a month and a half before the close of the 1920/1921 field season and he was deputed 'to commence a geological survey' of the State of Poonch, a tributary state of the larger Kashmir State. He made 'a few traverses from end to end of the state . . .' to ascertain 'the main structural features of the geology and the nature of the rocks, as a preliminary to a detailed survey to be undertaken in subsequent seasons. His observations, while in accord with the maps hitherto published, . . ., make it evident that the geological boundaries will require very material alteration on the larger scale and more accurate maps now obtainable' [3, p. 57] .
His traverses completed, and the monsoon imminent, Wadia returned to the GSI Calcutta headquarters and he delivered a course of six lectures in the Indian Museum. His topics were: (1) the natural history of a piece of chalk, (2) the Himalayan Mountains, (3) the Ice Age, (4) fossil fuel, the coal and petroleum of India, (5) the age of the Earth and the age of Man, and (6) the interior of the Earth.
When, in 1928, W adia's first substantial memoir came to be published with its geological map, it was seen to cover not only 2000 square miles of the mountainous Poonch State in the 'Middle' or 'Lesser' Himalayas, but an additional 2100 square miles of piedmont plateau country in the adjacent parts of the Punjab. The memoir gave the results of nearly four complete field seasons' work and demonstrated among many new discoveries: (1) his concepts of the regional stratigraphical succession from the Pre-Cambrian to Pleistocene, (2) the structure of the Pir Panjal (up to 15 560 ft in height) as being one of thrust-faulting and isoclinal folding, without a granitoid gneiss core as previously supposed, and (3) his views on the origin of the change in strike of the north-west Himalayas at the Jhelum Syntaxis. He developed his explanation of this 'knee bend' in 1931 in his paper on 'The syntaxis of the North-West Himalaya', after he had completed four additional field seasons. Suess had interpreted the 'bend' as a Schaarung (translated by W. J . Sollas as 'syntaxis') of two distinct mountain systems, the Himalaya and the Hindu Kush, adjusting themselves to each other. Argand had envisaged two pressure directions, one from the north-east and the other from the north-west, producing bundles of folds meeting along a central north-south line, with the fold axes opening southwards. Wadia, impressed by the similarity in rock succession and structures on both sides of the syntaxis, believed the bend to be the reaction of only one (the Himalayan) newly rising mountain chain, under stress of tangential pressure from the north, meeting a tongue-like projection of the Archaean Shield of Peninsular India, which had acted as a 'bloc' and had thus divided the orogenic wave front, derived from the Himalayan geosynclinal belt, into two arcs.
Several years later, Wadia (1936) suggested a similar explanation for the acute knee-bend in the eastern Himalayas where he believed the chain to turn sharply, through Assam and Burma, at the high mountain Namcha Barwa, on the Brahmaputra, to take a south-westerly and southerly course, moulded by the Assam tongue of the Gondwanaland bloc. He admitted that this could only be a suggestion, for, at that time, insufficient geological mapping had been accomplished to establish the facts; and to this day that remains true. In the succeeding years, W adia wrote from time to time concerning the mechanism of the building of the Himalayas; thus in 1963 (p. 384) he stated that: 'The tectonic significance of the arcuate trend-line of the chain from north-west to south-east and its arcuate syntaxial bends at the Kashmir-Hazara extremity to the north-west and the Assam-Burma extremity [to the] south-east' was one of the unsolved Himalayan problems. He drew attention to the growing support being given to the concept of continental drift, which implied pressures directed from the south and that these would cause the Himalayan orogen to be shaped by the impact of the 1500-mile long front of the Gondwana shield pressing northwards against the advancing freshly emerging floor of the Tethyan geosyncline. In his Presidential Address to the memorable X X II International Geological Congress at New Delhi in 1964, he was equivocal: 'The exact direction of the thrust is problematic and may have been either from the north or from the south.' But in another paper he added: 'Measurement of the astronomical latitude at Dehradun and elsewhere in India, during the last 100 years, does not suggest any continental drift to the north' (Wadia & West, 1964, p. 2) .
During 1930 and 1931 Wadia continued mapping in the apical portion of the north-west Himalayan syntaxial angle lying beyond the Great Himalayan Range. With only the old J-inch and ^-inch topographical maps available to him, he studied the high ground containing Nanga Parbat (26 620 ft). He described the mountain (1932, p. 213) as 'a peak of arresting grandeur . . . Its southern flank exposes a rock face whose buttressed cliffs, 12 000 feet high pierce the sky almost in one leap.' The surrounding slopes, he stated, were concealed under many square miles of uninterrupted snowfields drained by many glaciers. Without human assistance, Wadia was unable to reach within 11 000 feet of the summit; but by examining the lower part of the cliffs and the morainic deposits, he deduced the geology of the mountain to be, 'considered broadly, rather simple'. He stated that the mass contained thrust-planes and was composed of various gneisses interbedded with marble and graphite schists which he believed to be meta morphosed Salkala (Pre-Cambrian) sediments. This gneiss, he claimed to have been invaded by the Himalayan 'Central gneiss' and the resultant complex to have been intruded by bosses and sheets of basic rocks and at two different periods, by acid rocks which had later assumed stratiform shapes. W adia's Director has commented [4, p. 129]: 'It must be pleasant to possess the philosophical temperament to regard this complexity as simple.' W adia's next substantial publication (1934) dealt with the results of field work between 1928 and 1931 in an area south of that which he had described in 1933. It included the western part of the Kashmir valley and a basin of Palaeozoic sediments lying to the south of the main Himalayan axis. He proved the existence there of rocks ranging in age from Cambrian to late Triassic. The sequence showed contrasts in its development from that previously described in south-east Kashmir, in that an extensive midPalaeozoic unconformity was present; Wadia had collected rich Middle and Upper Cambrian trilobite faunas which were shown by F. R. C. Reed in 1934 to have closer affinity with those from Indo-China than with the Central Himalayan Spiti fauna which had been found to the north of the Himalayan axis. Wadia's geological map, which accompanied his 1934 paper, incorporated some revision of the north-eastern part of the map-area pub lished in 1928. After finding some Upper Triassic plants and Eocene foraminifera during the 1934 field season, he introduced additional map modifications in 1935.
Wadia's field studies with the GSI were almost entirely in north-west India, including areas which later became north-west Pakistan. During his last three years of GSI service, he was Officiating Superintendent of the Survey's North-West Circle. Apart from his field studies already mentioned,
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Biographical Memoirs others include his description of the Joya M air dome (1929) which correctly foretold the presence of petroleum in that structure; there was also his recognition of the Agglomerate Slates of the Panjal Volcanic Series beneath the unfossiliferous dolomitic limestones in the Sub-Himalayan Tertiary Belt of the Jam m u Hills; this led to his deduction that those limestones were of Permo-Carboniferous age (1937) .
A former GSI colleague, who subsequently became Director of GSI, has written: 'Wherever W adia travelled in the Himalayas he was successful in throwing significant light on problems of stratigraphy and tectonics which had hitherto remained uninvestigated or unexplained' [10, p. 4] , During his spells at the Calcutta headquarters of GSI, he gave lectures at the Presidency College or at the University. Also, after G. E. Pilgrim's departure on retirement leave in 1928, W adia served as GSI's Palaeontolo gist until 1935. Though he had discovered, and made several collections of, stratigraphically important plants and invertebrate fossils, his few palaeontological publications were only in the field of vertebrate palaeontology. The GSI policy at that time was to submit its fossils to non-GSI specialist palaeontologists for study and description in the GSI serial publications, notably Palaeontologia Indica.
W adia left the GSI with the same substantive rank of Assistant Superintendent as that in which he had joined. This must have been a great disappointment to him though he bore it with characteristic stoicism. Nevertheless, during his GSI service he enjoyed two periods of overseas leave. His first visit to Europe was from 1926-1927 when he worked with A. T. Hopwood, W. E. Swinton and others at the British Museum (Natural History) on his vertebrate fossils from the Siwalik strata of the Potwar and Kashmir and on a Lower Gondwana amphibian skull from the Vihi district of Kashmir. He also visited geological institutions in Germany, Austria, and Czechoslovakia, and Leon Collet and Ed. Parejas of the University of Geneva organized for him a course of Alpine geology, including traverses of the Bernese Oberland and the Pennine Alps.
Dudley Stamp wrote that W adia always had 'that rarest of combinations -maturity of judgment and an ever youthful mind looking ever forward. It was he who noted the neglect of soil science in India and by his own writings pointed the way' [9, p. 14]. In 1935, Wadia had his first publication (in co-authorship) dealing with Indian soils, and during that year he attended the 3rd International Congress of Soil Science at Oxford as the representative of India; he accompanied the excursion arranged by the Congress to study soil-profiles in England, Wales and Scotland. Additionally, he took part in the 2nd International Congress of Carboniferous Stratigraphy at Heerlen in Holland. He visited also China and Japan and various universities and institutions in the USA.
In 1937, though unable to attend the X V II International Geological Congress in Moscow, he contributed two papers, one on the tectonics of Northern India and the other dealing with the evidence from Kashmir concerning the palaeogeography and climate during the Permo-Carboni ferous. He drew attention to Kashmir being surrounded by evidence of Permo-Carboniferous glaciation but itself offering no trace of such ice-action. He postulated that western Kashmir was land during much of middle Palaeozoic times and that this land-mass served as a land-bridge between Gondwanaland and the northern Eurasian continent (Angaraland), thus enabling plant migration to take place between the two continents. Such connexion became severed when the Productus sea of Spiti extended westwards and spread over Kashmir and Hazara, ushering in the long period of Tethyan marine sedimentation which persisted until the Middle Eocene.
It was mentioned earlier in this account that, in the year Wadia joined GSI, he gave a presidential address to the Geology Section of the Indian Science Congress; in his last year with GSI, that congress held its Jubilee meeting in Calcutta, jointly with the British Association for the Advance ment of Science under the Presidency of Sir James Jeans. Wadia provided a chapter dealing with geology and geography to the Congress Volume, Progress of Science in India during the last twenty-five years, and he also gave a president's address on the structure of the Himalayas to the Geology Section.
The Trigonometrical Survey of India, in making latitude determinations along a meridian in the Himalayan foothills, had found discrepancies between the measurements made trigonometrically and those made astronomically. These discrepancies had led Archdeacon J. H. Platt of Calcutta to a demonstration in 1855 of the existence of what is now known as the Bouguer anomaly and to his formulation of the theory subsequently called the doctrine of isostasy. Airey, also in 1855, had produced an alterna tive explanation of the presence of light rocks beneath the great mass of the Himalayas, and Glennie in the 1930s had propounded the crustal warp theory. Wadia saw fit to review these matters in his 1938 presidential address to the Calcutta Geographical Society. He concluded that the subject was still at the stage of examination and discussion, but that all India appeared as an area of defective gravity.
Ceylon, [1938] [1939] [1940] [1941] [1942] [1943] [1944] Having reached the normal retirement age of GSI in 1938, Wadia found himself free to accept the offer of the Government of Ceylon to become its Government Mineralogist, a post which had been in abeyance for three years after J. S. Coates had retired. Early in the present century, the Imperial Institute had appointed A. K. Coomaraswamy as Principal Mineral Surveyor of its Mineral Survey of Ceylon and he made appreciable progress until he retired in 1906; his European successors published annual reports until 1918 and after an interval of four years, Coates was appointed in 1922 and his Geology of Ceylon appeared in 1935.
Wadia, with his usual zeal and tact, submitted a report to the Ceylon Government on the proposed future of his department. His chief recommendation was that a systematic geological survey of the island should 550 Biographical Memoirs be undertaken so that a complete and accurate geological map could be prepared to form the basis for all geological work. This recommendation was accepted. Although the old name 'Department of Mineralogy' was retained, it was agreed that it should consist of a Geological Survey Branch and a Mines Branch. The Geological Survey Branch, additional to its mapping, would deal with geological investigations concerning water supply, dam-sites and other engineering projects. Progress, however, in geological mapping was impeded by lack of qualified staff, but with the assistance of one geologist and two field collectors, Wadia produced a succession of informative reports to his government on water supply, peat, glass sands, gem gravels, also on particular minerals of significance in Ceylon's economy. He also wrote papers reviewing the geology and geomorphology of Ceylon in the proceedings of scientific societies and journals. W adia's first wife had died in northern Kashmir in the mid-1980s and in 1940 he married at Colombo, Meher Gustadji K. Medivala, B.A., B.T.(Bombay), daughter of G. K. Medivala, Conservator of Forests in Baroda State, and Pirojbai Medivala. Meher was his constant companion, accompanying him upon most of his travels at home and overseas.
In 1942 Wadia became General President of the Indian Science Congress at its Baroda meeting and in his address he reviewed some aspects of the geological structure of India. Again he was General President in 1943 at the Calcutta meeting of the Congress. His topic there was 'Minerals' share in w ar' and he pleaded for a justly planned international mineral policy to preserve peace and goodwill among countries unequally endowed with mineral wealth. But much of his address related to philosophical aspects of science as applied to the problem of daily living and the social needs of the common man, to the necessity for a wholesome balance being maintained between the impulse to harness science to physical comforts of life, and a restraining desire to preserve the old-world spiritual calm and simplicity of living. He urged the formation of an Indian Academy of Social Sciences.
Among other geological matters that interested him at this time was the age of the Saline Series of the Salt Range which had been a subject of dispute for many years-the alternatives were either Cambrian (or Pre-Cambrian) or Eocene. Birbal Sahni and his associates had reported micro-fossils, consisting of shreds of angiospermous wood, gymnosperm tracheids, grass-like cuticles and chitinous parts of insects, occurring in salt, dolomites and oilshales belonging to various parts of the Saline Series. The Indian National Academy of Sciences and the Indian Academy of Sciences held a symposium at Poona in 1944 and again in 1945 for interested geologists to discuss the problem. Wadia attended the 1944 meeting and reaffirmed the views expressed in his joint paper with L. M. Davies (1929) that near Joga Tilla and Diljaba, in the eastern part of the Salt Range, Cambrian beds were thrust over Eocene foraminiferal beds and Siwaliks and thus, at that place, there was support for the Tertiary age of the Saline Series. Though doubt was expressed by some (and this doubt has subsequently been expressed by others) concerning the indigenous nature of Sahni's microfossils, the symposia reached no clear-cut decision. However, it seems that in the Indian sub continent, as in Iran, there are salt deposits of two widely different ages.
Wadia took a prominent part in the formation of the Ceylon Association of Science and served as its first President, and it is to his credit that there is now a Geological Survey of Ceylon.
Back in India, Ceylon became a self-governing dominion in 1948, but before World War II had ended Wadia was back on the mainland as Minerals Adviser to the Government of India and as a member of its newly established Board of Scientific and Industrial Research. He showed in his two addresses to the National Institute of Sciences of India (1946, 1947) his concern with the progress of science in India and the role it should take during the period transitional to Independence in developing 'the basic sources of wealth and well-being, yet imperfectly tapped in land, man-power, its rivers, forests, minerals and electric power' (1947, p. 5) . He pleaded that India should turn from its 'luke-warm, hesitating and even patronising' attitude to science and take heed of the recommendations of the Royal Society's 1946 Empire Scientific Conference and the Commonwealth Scientific Official Conference, to bring about co-operation of Indian scientists with those of the world's progressive countries 'in the different fields affecting social, industrial and economic welfare'. In the pre-Independence days Wadia was planning India's future mineral policy and as a prerequisite, he realized that the estimates of the resources of raw minerals needed reassessment. When Independence came in 1947 some supplies (e.g. salt and gypsum) were, indeed, depleted with the passing of territory to the control of Pakistan.
Wadia went on in 1947 to announce in another paper the proposals that had been made concerning the Government's five-year plan for the future of GSI. He stated that a Mineral Advisory Board had been set up composed of experts and industrialists to advise on short-and long-term policy for mineral development. It was proposed that the reserves and quality of the raw materials required for the principal Indian mineral industries would be reviewed and the deposits would be explored by drilling, prospecting and geophysical tests; to carry out this work a drilling section and a geophysical section of the GSI had come into being. He reported that a Mineral Information Bureau had been set up in 1946 and that a quarterly journal, Indian M i n e r a l s , had been started within GSI. In 1948 the Indian Bureau of Mines was established to deal with problems of mineral conservation and beneficiation, and Wadia was made its first Director, assisted by two officers. For the first two years of its life, the Bureau functioned almost entirely in an advisory capacity though it drafted the Mines and Minerals (Regulation and Development) Act, 1948, the Mineral Concession Rules, 1949, and the Petroleum Concession Rules, 1949. With the passing of these and other legislation, the Ministry of Works, Mines and Power assigned additional functions to the Bureau, and its activities became appropriately enlarged. Wadia, however, left the Bureau late in 1949 to serve the Atomic Energy Commission. An interesting account of the work of the Bureau up to 1955 will be found in the Golden Jubilee Volume of the Mining, Geological and Metallurgical Institute of India (1956) .
In 1948, Wadia came to London to attend the X V III International Geological Congress and he spoke of the 30 000 ft of fluviatile, fluvio-glacial and subaerial sediments in the north-west Himalayas which he claimed to be one of the most copious records of Mio-Plio-Pleistocene times and one in which no definite natural boundary is discernible between the Pliocene and Pleistocene. At the third meeting of the Council of the Congress, Wadia, in his capacity as head of the Indian delegation, conveyed an invitation on behalf of the Indian Government that the X IX Congress session should be held late in 1951 In 1949 Wadia informed the Fourth Empire Mining and Metallurgical Congress meeting in London concerning the mineral resources of India and stressed that save for iron, coal and petroleum, the majority of India's mineral production had been exported without further processing.
Meanwhile, Homi Bhabha's advocacy had led to the Indian Atomic Energy Act 1948, and to the creation of a Commission, within the Department of Scientific and Industrial Research and later, within the Ministry of Natural Resources and Scientific Research, to carry out the responsibilities of the Government given by that Act [7] . Bhabha had been made Chairman of the Commission. Among the powers given to the Commission was that of surveying the country for raw materials necessary for atomic energy and Wadia was appointed in 1949 to guide that work and the programme of the Commission's Raw Materials Division. This division grew under him into a 'well-knit unit of 470 geologists and geophysicists, mining and drilling personnel' [1, p. 4] . India has long been a major source of beryl, and exports were prohibited in 1945. Later, extensive deposits were discovered in Rajputana and North Bihar and the production of dressed beryl rose by 1956 to nearly 1000 tons per year. A government-owned company, Indian Rare Earths Limited, began processing the monazite sands of Kerala (formerly Travancore) beaches in 1952 and it separated the rare-earth metals, thoria and phos phates. The reserves were computed in 1952 to be 2 million tons of ore carrying 150 000 tons of T h 0 2 and 6000 tons of U3Os. More recent assessments of India's thorium reserves indicate some 5 million tons of T hO z in monazite deposits which also contain 15 000 tons of U3Os. These are considered to be the largest in the world and will be of immense importance to India if breeder reactors utilizing monazite become feasible. In 1956, Wadia announced that two new uranium fields had been discovered: (1) a 60-mile belt of severe geological dislocation in South Bihar, co-terminous with the well-known Singhbum copper belt, and (2) some tracts of Central Rajputana along the sites of old abandoned mines. In the first of these fields, following discoveries at Jaduguda, near the city of Jamshedpur, a mine was put into operation and a uranium mill was installed to process the ore. Since then, more deposits have been found by diamond drilling and the reserves of the Singhbum thrust-belt have been estimated to be 72 500 short tons of U30 8. Of this total, 15 000 tons U30 8 are contained in ore averaging 0.05 per cent U3Os or above.
On the nomination of the Mining, Geological and Metallurgical Institute of India, Wadia in 1951 joined the Board of Technical Studies of Engineering and Metallurgy of All India and in the autumn of that year he headed the Indian delegation to the First World Metallurgical Congress at Detroit, Michigan, and after the congress, he visited various scientific centres in the USA. Freshly returned from that visit, Wadia gave a singularly forthright address to the Mining, Geological and Metallurgical Institute in January 1952. First he praised his government for the implementation of the pro visions of the 1947 Mineral Policy, then he drew attention to shortcomings in some of the mechanism of administration; finally he offered suggestions as to means of improving India's utilization of its mineral resources. He stressed in this address, as he had done elsewhere, that India's economic capacity had been diminished in the past by exporting its minerals unpro cessed. He noted the establishment of an aluminium industry but he deplored that India had as yet reached a production of no more than 4000 tons per annum of ingot aluminium. It is of interest to recall that though the manufacture of aluminium in India had long been advocated, it was not until 1943 that an ingot was produced from imported alumina, but in 1944, an ingot was made in India from Indian bauxite, and from that time a small industry became established. Since 1948, lead metal has been produced from Rajasthan lead-silver-zinc ores and zinc from concentrates since 1951, also silver since 1954. In October of 1952, Wadia told the Mining, Geological and Metallurgical Institute that despite 14 universities in India preparing graduates in geology 'there are no schools or colleges giving up-to-date instruction in mineral technology, ore-dressing, milling and mineral beneficiation'. It is because of this lack of providing such knowledge 'that India has persisted too long in the ruinous practice of mining metals for purposes of foreign export, extracting only the top-grade ores and neglecting, if not wasting, vast quantities of serviceable, below standard minerals which in other countries would be utilized alongside the standard grades'. He indicated lines along which mining and geological education should be organized and planned on a systematic basis. He commended the Indian universities for providing the 300 geologists required between 1945 and 1952 in contrast to the 20 recruited in the seven years before the war (1954, p. 30) . Wadia later re ported (1964) to the Geological Society of India that 'as many as 20 of the 35 universities of India' had departments of geology and in many of them teaching is available in pure and applied geology up to doctorate standards. One of Wadia's last contributions to the study of the Himalayas (1963) listed six unsolved problems and he pleaded for the filling of lacunae on the geological maps. He also suggested that the GSI's work should be supplemented by five or six summer schools sponsored by the universities, on the lines of the Geneva summer school of Alpine geology. After over five years of persistent efforts he suceeded in founding the Indian Institute of Himalayan Geology of which he was made the first Honorary Director. After his death, the Institute was named the Wadia Institute of Himalayan Geology.
He took great interest in the dissemination of scientific information by service first as editor in 1933 of the Calcutta Geographical Review (now known as the Geographical Review of India) and later as a member of the editorial boards of the Journal of Scientific and Industrial Research (Delhi), Science and Culture (Lucknow), and the Journal of Scientific Workers of India (Lucknow); furthermore, he contributed articles to those periodicals.
Wadia's last significant international scientific activity in Europe took place on 19 August 1968 when he performed the opening ceremony of the ill-fated X X III International Geological Congress at Prague.
A ppreciation
Wadia was above average height, wiry looking rather than robustly built. He enjoyed good health, engendered by his early field work. 'For months on end he would leave his camp at day-break for a good 20 miles traverse on foot in trackless mountains or a much longer ride on mule or horse-back, a late lunch, his first meal of the day.' 'In 1942 he was reported to the police' in Namunukala, Ceylon, 'as "a lonely khaki-clad figure silently [jiV] hitting every stone in the neighbourhood'" [1, pp. 4, 5] . He had few hobbies other than reading widely. Dr J. B. Auden, one of his GSI colleagues, tells me that Wadia appeared to have but slight interest in the arts or in the social accomplishments in which most Europeans indulged in India. 'Austerity and lack of hobbies in the conventional sense of the word are ascribed by his colleagues to an ability-an acquired attitude of mind-to do without artificial aids to work at one end and an illusion of relaxation at the other.' 'With passage of years work became tantamount to life itself. "The best work has been produced with the least number of amenities" is his favourite dictum' and he brought it to bear 'on his survey organisation, at times rather ruthlessly' [1, pp. 4, 5] . Despite his many high offices as a leader, Wadia was unspoilt; he was a quiet but genial person. Had his period of service with the GSI been somewhat later in the twentieth century, undoubtedly he would have been made the Survey's Director.
Wadia received the Back Award from the Royal Geographical Society (1934) , the Lyell Medal from the Geological Society of London (1943) , the Joyakishan Medal from the Indian Association for the Advancement of Science (1944) , the Jagdish Bose Memorial Medal from the Royal Asiatic Society (1947) , the honorary degree of D.Sc. from the University of Delhi (1947) , the Nehru Medal from the National Geographic Society, Benares (1950) , the Leopold von Buch Plakette of the German Geological (1960) , the Khaitan Gold Medal of the Asiatic Society, Calcutta (1964) , the Sarvadhikari Gold Medal from Calcutta University (1964) , and the honorary D.Sc. degree of the University of Aligarh (1967) .
To celebrate his election to the Fellowship of the Royal Society, the Geological, Mining and Metallurgical Society of India, of which he was a founder member and its first honorary treasurer, gave him a dinner in 1957; in the same year the Palaeontological Society of India dedicated a 'Jubilee' volume of its journal also to mark the 50 years of his geological career.
In 1962, he became the first geologist to be made a National Professor by the Indian Government. (1965) (1966) and the Geochemical Society of India (1965) (1966) (1967) .
In preparing this memoir, I have received much assistance from W adia's personal record and from the references listed below; also I am grateful to M rsD . N. Wadia, Dr J. B. Auden, M r S. H. U. Bowie and Miss P.M .Statham for certain items of information. I am indebted to the library staffs of the Royal Society, the Institute of Geological Sciences, the Geological Society of London, the Imperial College Geology Library, the Science Library, the British Museum (Natural History), and the National Lending Library for help in tracing the source of some of Dr W adia's publications.
Darashaw Nosherwan Wadia C. J . Stubblefield
